S2
In the main text, we focus on the two flow region (TFR) model. Here the description of the single porosity model (SPM) and mobile and immobile model (MIM) are given (Simunek et al., 2003; Arora et al., 2011; Steefel et al., 2015) . The classical equilibrium convectiondispersion equation (CDE) was used for modeling solute transport in SPM.
Supplemental Text S1
Convection-dispersion equation:
The classical equilibrium convection-dispersion equation, CDE (Nielsen and Biggar, 1962 ) was used to describe the breakthrough curves of observed effluent concentrations from the one dimensional column experiment during steady state flow: Where c is the solute concentration (M L -3 ), z is the spatial coordinate in flow direction (L), D is the dispersion coefficient (L T -2 ), v is the pore water velocity (L T -1 ) and R is the dimensionless retardation factor and Pe is the Peclet number as follows: -3 ). In the model, R > 1 denotes adsorption of reactive solutes (K D >0).
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Mobile and immobile model:
The non-equilibrium model, also termed mobile and immobile model (MIM), was also applied to describe the observed breakthrough curves. This model assumes that the liquid phase of the porous medium can be partitioned into a mobile region and an immobile region with advective flow taking place only in the mobile region. Solute exchange between the two regions is governed by a first-order diffusion process:
Where c m and c im are solute concentration in mobile and immobile regions, respectively, and v m and D m are the pore water velocity and dispersion coefficient of the mobile region, respectively, β is the proportion of the pore space in the mobile region, θ m is the volumetric water content of the mobile region, f is the fraction of adsorption sites that equilibrate with the mobile liquid phase, ω is the dimensionless parameter of mass transfer between mobile and immobile region; α is the first order mass transfer coefficient between the mobile and immobile water fraction.
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In the TFR model, for instantaneous injection of a tracer, the solution of Eq. [1] was given by Kreft and Zuber (1978) , (3) Where M i and Q i are the mass of solute and volumetric flow rate in the i th region, respectively, v i and Q i are pore water velocity and dispersion coefficient in the i th region, respectively, and z is the spatial coordinate in flow direction (L). to P18 are peat soils from Denmark (n=3); P19 to P22 are peat soils from Germany (n=4). ‡ based on 2 samples § based on 1 sample. Note: SPM: Peclect number (Pe), Retardation factor (R); MIM: mobile water fraction (Beta), mass transfer rate (Omega), volumetric mobile water content (θ mo ); TFR: Peclet number in the faster region (Pe A ) and slower region (Pe B ), mobility index in the faster (MI A ) and slower region (MI B ) and ratio of faster flow rate to slower flow rate (v A /v B ).
